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Applicant 



JOHANN ORTNER and JOHANN SEEMANN 



Serial No. 



TO BE ASSIGNED 



Filed 



HEREWITH 



For 



TUBULAR REACTOR FOR CATALYTIC REACTIONS 



August 16, 2000 



Hon. Commissioner of Patents 

& Trademarks 
Washington, DC 2 0231 



Sir: 



PRELIMINARY AMENDMENT 



Prior to examination, please amend the above-identified 
patent application as follows: 

IN THE TITLE : 

Please change the title of this application to 
— TUBULAR REACTOR FOR CATALYTIC GAS PHASE REACTIONS — . 

IN THE SPECIFICATION : 

On page 1, after the title, insert the following 
heading: 



line 2, after "reactions", delete "according to the concept 
of patent claim 1". 

On page 3, line 17, delete "which is" and line 18, 
delete "the basis for the concept of claim 1,". 

On page 4, after line 12, insert the following heading: 



— BACKGROUND OF THE INVENTION — ; 



— SUMMARY OF THE INVENTION — ; 
and delete lines 20-22 and insert the following paragraph: 
— This objective, as well as other objectives which will 
become apparent from the discussion that follows, are 
achieved, in accordance with the present invention, by an 
improvement wherein the two tube plates are anchored in an 
essentially known manner at their edges to the reactor 
jacket in a sealed manner and wherein the heat insulation 
zone includes a chamber containing a solid, liquid or 
gaseous heat insulation material or components that are 
stream-calming with respect to the heat carrier. — 

On page 5, delete lines 11-13 and insert the following 
paragraph and heading: 

For a full understanding of the present invention, 
reference should now be made to the following detailed 
description of the preferred embodiments of the invention as 
illustrated in the accompanying drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS — ; 
and lines 16, 19 and 22, change to — . — . 

On page 6, line 3, change ", and" to — . — and 
delete lines 7 and 8 and insert the following heading and 
paragraph: 

— DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention will now be described with 
reference to Figs. 1-5 of the drawings. Identical elements 

2 



in the various figures are identified by the same reference 
numerals — . 

On page 11, after the last line, insert the following 
paragraph: 

— There has thus been shown and described a novel 
tubular reactor for catalytic gas phase reactions which 
fulfills all the objects and advantages sought therefor. 
Many changes, modifications, variations and other uses and 
applications of the subject invention will, however, become 
apparent to those skilled in the art after considering this 
specification and the accompanying drawings which disclose 
the preferred embodiments thereof. All such changes, 
modifications, variations and other uses and applications 
which do not depart from the spirit and scope of the 
invention are deemed to be covered by the invention, which 
is to be limited only by the claims which follow. — 

IN THE CLAIMS : 

Before line 1, change "Patent Claims" to: 

— CLAIMS 
What is claimed is : — 

Please amend claims 1-9 as follows: 
1. (Once Amended) A tubular reactor [(2)] for catalytic gas 
phase reactions with a heat carrier that circulates around a 
contact tube bundle [(8)] inside a reactor jacket [(10)], 

3 



the tube bundle extending between a tube plate [(4)] at the 
gas inlet side and a tube plate [(6)] at the reaction gas 
outlet side beginning or ending there and sealed to it, 
with gas inlet and gas outlet hoods [(12, 14)] spanning the 
face sides of the two tube plates, and with a heat 
insulation zone [(46)] that borders on the heat carrier side 
on the tube plate at the gas inlet side, 
[characterized In that] the improvement wherein 
the two tube plates [(4, 6)] are anchored in an essentially 
known manner at their edges to the reactor jacket [(10)] in 
a sealed manner, and [that] wherein the heat insulation zone 
[(46)] includes a chamber [(64)] containing a solid, liquid 
or gaseous heat insulation material or components [(84)] 
that are stream-calming with respect to the heat carrier. 

2. (Once Amended) Tubular reactor [(2)] as set forth in 
claim 1, [characterized in that] wherein the heat insulation 
zone [(46)] exhibits a locally varying thickness. 

3. (Once Amended) Tubular reactor [(2)] as set forth in 
claim 1 [or 2, characterized in that] , wherein the heat 
insulation zone (46) exhibits a locally varying structure. 

4. (Once Amended) Tubular reactor [(2)] as set forth in 
[one of the previous claims, characterized in that] claim 1, 
wherein the heat insulation zone [ (46) ] is limited to 

4 



partial [zones, such as] tube-free areas [or the edge area] 
of the tube plate on the gas inlet side [(4), for example]* 

5. (Once Amended) Tubular reactor [(2)] as set forth in 
[one of the previous claims with] claim 1, havincf a heat 
insulation zone [(46)] in the form of a chamber (64), 
[characterized in that] and wherein a liquid or gaseous heat 
insulation material in the chamber is prevented from 
circulating by structures that are installed in the chamber. 

6. (Once Amended) Tubular reactor [(2)] as set forth in 
[one of the claims 1 through 4 with] claim 1. having a heat 
insulation zone [(46)] in the form of a chamber [(64)], 
[characterized in that] the improvement wherein a liquid or 
gaseous heat insulation material is circulated throughout 
the chamber as cooling medium. 

7. (Once Amended) Tubular reactor [(2)] as set forth in 
claim 6, [characterized in that] wherein a partial stream of 
the heat carrier circulating around the contact tube bundle 
[(8) finds use] is used as a liquid or gaseous heat 
insulation material. 

8. (Once Amended) Tubular reactor [(2)] as set forth in 
[one of the claims 1 through 4 with] claim 1, having a heat 
insulation zone [(46)] formed by built-in components [(84)], 

5 



[characterized in that] wherein the components exhibit 
honeycomb or concentric ring structures. 

9. (Once Amended) Tubular reactor [(2)] as set forth in 
claim 8, [characterized in that] wherein the components 
[(84)] are covered^ at least on the side opposite the tube 
plate [(4)] on the gas inlet side[; and preferably sealed]. 

Please add the following new claims: 

— 10, Tubular reactor as set forth in claim 9, wherein the 
components are sealed on the side opposite the tube plate on 
the gas inlet side. 

11. Tubular reactor as set foirth in claim 1, wherein the 
heat insulation zone is limited to the edge area of the tube 
plate on the gas inlet side. — 

IN THE ABSTRACT : 

Please add the ABSTRACT OF THE DISCLOSURE attached 
herewith on a separate sheet, 

REMARKS 

This Preliminary Amendment is being filed to place the 
specification and claims in proper form under United States 
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Patent Practice and also to add an Abstract, No new matter 
has been introduced. 



Respectfully submitted, 




MILDE, HOFFBERG & MACKLIN, LLP 
10 Bank Street - Suite 460 
White Plains, NY 10606 

(914) 949-3100 
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— ABSTRACT OF THE DISCLOSURE 
The invention relates to a tubular reactor (2) for catalytic 
reactions, which inside its reactor mantle (10) has a 
contact tube bundle (8) around which a heat carrying medium 
circulates. The tube bundle extends between a tube base on 
the reaction gas entry side and a tube base on the reaction 
gas exit side (4, 6; 60; 82), The invention also comprises 
gas entry and gas exit domes (12, 14) which span the two 
tube bases across their faces, and reaction-inhibiting means 
in the area of the tube base on the gas entry side. The 
invention is characterized in that the reaction-inhibiting 
means wholly or partly consist of a heat insulating layer 
(46; 50; 64; 80) which does not cover the tube in its cross- 
section and is situated on at least one side of the 
corresponding tube base (4; 60; 82), In this way either the 
corresponding tube base (4; 60; 82) is insulated against the 
hot heat carrying medium or the reaction gas entering the 
reactor is prevented from coming into contact with the 
relatively hot tube base, so that harmful secondary 
reactions at the reactor entry are avoided. — 
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i 
I 

TUb |uIiAR RE ^TOgJF'QR CATALYTIC REACTIONS 

i 
j 

The invention ij^elates to a tubular reactor for catalytic 
reactions accoijrding to the concept of patent claim 1, 

Usually, such ][-eactors exhibit a reactor jacket containing a 
heat carrier tljiat circulates around a contact tube bundle, 
which extends j|>etween a tube plate at the reaction gas inlet 
side and a tub^ plate at the reaction gas cutlet side, as well 

i 

as gas inlet a^d gas outlet hoods spanning the face sides of 
. . the two tube p|ates. The process gas, usually a gas mixture, 
li that is to be l[>r ought to reaction enters a contact tube that 

contains a catalytic mass via the gas inlet hood and after 
Iz passing said contact tube exits the reactor via the gas outlet 

hood- The gas inlet may be located either on the top or bottom 
It side, and as aj whole the heat carrier may pass through the 
fU reactor in parallel flow or counter flow with regard to the 
O process gas fljDW* The reactor can also have a multi-step 

design as show^, for example, in DE 22 01 528 Fig- 5, 
I 

i 

Usually, the pjrocess gas stream is comprised of two or more 
material streajns that are combined shortly before entering the 
reactor, that jis, its gas inlet hood. In this course, 
secondary reac|tions that are harmful to the process or even 
ignition and djef lagration may occur, especially in the 
immediate surrpunding of the generally relatively hot tube 
plate. Examplejs of such reaction processes are the production 
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©f maleic acid j anhydride, plithalic acid anhydride, acrolein 
and acrylic acjd. 

I 

i 

i 

Fillers of ceramic materials or a wire mat mesh have been 

I 

introduced int<|) the gas inlet hood in an effort to prevent 
such secondary I reactions* Other attempts consisted of 
insulating the j tube endings by using cylinders, because the 
highest temper^^tures occur generally at the tube plate on the 

gas inlet side 1 in the area of the tube ending. However, in the 

I 

end, none of tljiese measures proved effective or at least 
independable for | preventing the above mentioned secondary 
reactions • 

1% For this reasoiji^ it is the objective of the invention to 
'"^^ design a tubular reactor according to the concept such that 
secondary reaci:ions^ especially ignitions and deflagrations, 
nj are dependably prevented inside the gas inlet hood. 

This objective; is essentially achieved through the 

i 

characteristic : features of claim 1. The subclaims offer 

i 

additional advantageous design options. 

! 
i 

The respective j heat insulation layer at the tube plate on the 
gas inlet side! accomplishes on the gas inlet side that the 
entering process gas is kept from the hot tube plate and on 
the side of th^ heat carrier that circulates around the 
contact tubes ^nd that the tube plate is kept cool in relation 



! 
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to this heat carrier. 

1 
I 

Preferred exemplary embodiments of the respective tubular 
reactor are described in gireateir detail below based on tlie 
drawings , wherf in 

Fig, 1 showi a schematic longitudinal section through a 
tubular reactor subject to the invention in a first 
embodiment together with connecting elements, 

! 

Pig. 2 show^ a schematic longitudinal section through an 
end section at the gas inlet side of such a tubular 
reactor, Ijiowever, in a variation, 

Fig. 3 showf a schematic longitudinal section through an 

end secti<pn at the gas inlet side of a tubular reactor- as 
in Fig- l' however, in a different variation. 

Fig. 4 show^ a schematic longitudinal section through an 
end section at the gas inlet side of a tubular reactor 
subject t<|> the invention in a different embodiment. 

Fig. 5 show^ a schematic longitudinal section through an 
end section at the gas inlet side of a tubular reactor 
subject t|j the invention in another embodiment, and 



Fig. 6 Bhow^ a schematic longitudinal section through an 
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end section at the gas inlet side of a tubular reactor 

I 

subject tp the invention in yet another embodiment. 

I 

Easily comparalple elements that occur in the individual 
Figures were gjlven the same reference number. 

The tubular reactor 2 shown in Fig. 1 features in typical 
manner a vertical tube bundle 8 that stretches inside a 
cylindrical reactor jacket 10 from a tube plate 4 at the gas 

inlet side to ^ tube plate 6 at the gas outlet side with the 

I 

two tube plate^ 4 and 6 being attached to said cylindrical 
Jpj jacket in a sealed manner. The tube plate 4 at the gas inlet 
: - J side is spanne<^ by a gas inlet hood 12 and the tube plate 6 at 
Jifthe gas outlet i side is spanned by a gas outlet hood 14, with 
both hoods beijjug attached to the respective tube plate in a 
^^^-"-^^ manner* j The individual tubes^ et.g., 16, of the tube 
ajbtmdle 8 contain a gas-permeable catalytic mass. The reaction 
Qor process gas that is to be brought to a reaction is fed into 
the gas inlet ijiood 12 via a gas supply line 18, while the 
process gas th^t has passed through the tube bundle 8 and that 
has gone tbrou<|fh the reaction process is removed from the gas 
outlet hood 14 i via a gas removal line 20. Ring channels 22 and 
24 surrounding i the reactor jacket 10 close to the two tube 
plates 4 and 6 make possible the supply and removal of a heat 
carrier, which | is in a liquid state at least when the reactor 
is in operatioili, into or from the reactor jacket 10, where 
said heat carrier circulates around the individual tubes, 



i 
I 
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I 



e.g., 16, of tl|ie tube bundle 8 to remove the reaction heat. 
The flow of the heat carrier can be directed in a desired 
manner or, if ijrequired, distributed across the cross section 
of the reactor i j acket as shown by using two types of guide 
plates 26 and ^8. The heat carrier that is removed from the 
reactor jacket i 10 via the ring channel 22 is returned to the 
reactor jacket jio via the ring channel 24 by using a pump 30 

whereby a contipollable partial flow is guided through a 

i 

cooling device (not shown here) via branch lines 32 and 34- 

i 

.|The process ga^ supplied to the reactor via the gas supply 
J; line 18 is (in: this case) comprised of two partial streams 36 

% I ! 

],j|and 38 that ar^ preheated using the heat exchangers 4 0 and 42, 
Jjjmixed in a mix;j,ng device 44 in order to be supplied to the gas 
inlet hood 12 yia the gas supply line 18 as the aforementioned 
H process gas* 



gin some cases, jthe supplied process gas is by itself already 
very reactive, | especially if it has had contact with hot 
surfaces with ^e tube plate generally being the hottest 
surface within jthe space under the gas inlet hood 12. For this 
reason, the inyention provides a heat insulation for the tube 
plate 4 either j against the heat carrier that circulates around 
the tube bundles 8 as shown in Fig. 1, for example, or against 
the entering process gas as shown in Fig. 3, or both. In the 
one case, the jnsulation's effect is that the tube plate is 
kept comparatively cool and in the other case that the process 
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gas Is prevented from contact with the hot tube plate. 

According to Figures l, 2 and 3, the heat insulation layer 46 
that has been ^pplied to the heat carrier side of the tube 
plate 4 consists of, for example, ceramics, such as a glass 
frit, or of a ijieat-reaistant solid material and tightly 
surrounds the individual tubes, e.g., 16, just as tight as it 
connects to th^ reactor jacket 10. While the heat insulation 
layer 46 accort^ing to Pig, i has a consistent thickness, its 
thickness increases towards the center according to Fig. 2 
under the aasui|iption that the tube plate usually has the 
highest temperature in that area. 

I y 

j^lt is understo(j>d that for other temperature distributions, the 
H= profile of thejheat insulation layer, e.g., 46, may have a 
different shap^. For exan^le, the heat insulation layer 4 6 
rycan, as shown ^.n Fig. 3, feature a collar 48 at the edge of 

plate: 4 along the interior wall of the reactor jacket 
10 in order to i keep the temperature gradient at the connection 
of the reactor I jacket to the cooler tube plate, and thus, the 
temperature stress low. As can be seen from Fig. 3 as well, 
the thickness of the heat insulation layer 46 can also be 
different - gei^erally greater - in the tube-free zones of the 
reactor than irk the tube zones in order to accommodate for the 
normally greater heat of the tube plate in these zones. It is 
furthermore coi^ceivable to vary the composition of the heat 
insulation lay4r instead of the thickness or the thickness of 
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the heat insulation layer alone, either by varying the amount 

I 

ratio of its cijjinponenta or by selecting completely different 
materials. Furthermore, the heat insulation layer, such as 46, 
for example, cin be limited to partial areas of the tube 

plate, for exai[iple, the tube-free zone or the edge area of the 

I 

tube plate at j:he transition to the reactor jacket 10, 

The same applies to the heat insulation layer 50 that is 
applied to the | tube plate at the gas inlet side according to 
Fig, 4. It dif;pers from the heat insulation layer 46 according 
pto Figures l a^d 2, however, in that it must contain openings, 
ijri such as, for example, 52, that correspond to and are in line 
f {J with the interior cross-section of the individual tubes, such 

as, for exampl^, 16, in order to provide the process gas 
■ unobstructed atpcess to the tubes. 

jjAs indicated in Fig. 4, the gas inlet hood 12 may in addition 
13 to the insulation of the tube plate at the gas inlet side 
contain a filler 54 of ceramic materials, a wire jnat mesh or 

similar material ♦ Furthermore, the gas inlet hood 12 may be 

j 

made of stainless steel or may have a reaction-inhibiting 
coating on the | inside. Finally, by polishing of the interior 
surface, the acpcumulation of catalytic dust blown in from the 
tubes may be m^de more difficult. 

1 

Fig, 5 shows, 4n this aspect similar to Figures 1 and 2, a 
tube plate 60 ^hat is insulated at the heat carrier side. 
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However, in thl^s case the Heat insulation layer consists of a 
chamber 64 tha'J: is closed against th^ reaction zone 67 of the 
reactor. The cjjxamber 64 exhibits inlets and outlets 66 and 68 
one above the ^ther for a cooling medium as well as a guide 
plate 70 between the inlet and outlet that forces the cooling 
medium to flow i along the tube plate 60 as well as the 

separator dLBK\72 that separates the chamber 64 from the 

I 

reaction zone ^2p The pipes, such as 16, for example, 
penetrate the ^eparator disk 72 in a sealed manner. 



, The respective | cooling medium can be made of the same or a 

different medi^jim as the heat carrier in the reaction zone 62. 
r; in the first c^se, it may he diverted at a suitable location 

after the re--cc|ioling from tlie heat carrier circulation 
"according to Fig. l. Also, possible smaller leakages at the 

tube penetratit|)n^ through the separator disk 72 are not 
y crucial* Still ji with regard to the reaction 2one 62, about the 
I;lsame pressure ^hould be maintained in the chamber 64 in order 

to keep leakage streams at the tube penetrations to a minimum. 

The chamber 64 jean also be evacuated or filled with an 
immovable soli<^, liquid or gaseous heat insulation medium, 
such as sand, cj)il or air, for example, in this regard, a 
liquid or gasecpus heat insulation medium can be prevented from 
circulating thtough an installed cell structure- In any case, 
the cooling or jheat insulation medium used in the chamber 64 
should be one l^hat is incapable of reacting with the heat 
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carrier used i|i the reaction chamber 62. 

Basically, suc^ chainbers can be used at the gas inlet side as 
' well as the he^t carrier side of the tube plate on the gas 
inlet side and may, again, only stretch across part of the 
tube plate, su<:h as the tube-free aone or the edge zone. 

According to Fig, 6, a heat insulation layer 80 on the heat 
carrier side o^ a tube plate 82 on the gas inlet side simply 
consists of a ^tream-calming zone of the heat carrier that is 
the result of installations 84 in the shape of honeycombs or 
J H concentric rin<^ structures, where the heat carrier will assume 
:;, :a lower temperature than in the actual reaction zone due to 
';: the tube plate i being cooled by the incoming process gas, 
^" regardless whel|:her the reactor operates in parallel or counter 
H fiov mode. Thi^ applies even more when the contact tubes are 
fynot filled witlji catalyst all the way to the tube plate. 



The installati<|>ns 84 can, but do not necessarily have to be 

j 

covered by a p](-ate 86 as indicated in Pig. 6 by a dashed line 

1 

and can also b^ sealed towards the tube plate 82- 

Basically, the j invention can be applied to exothermally as 

I 

well as endoth^rmicly operating reactors or multi-step 
reactors, such las the one shown in Fig* 5 of DE 22 01 528 C 
regardless whetjiher the gas inlet is on the top or bottom side 
and the heat carrier passes through the reactor in parallel 
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flow or counte|r flow mode, 

I 

It generally applies that the tube ends at the tube plate on 
the gas inlet ^ide can be entirely or in part kept free of 
catalytic massj or can be filled with an inert material or a 
mixture of suc^ a catalytic material in order to limit the 
reaction tempe|:ature close to the tube plate. 



SENT BY: 



10-25- 0 ; 12;52 ;MILDEHOFFBERGMACKLIN-^ 703 305 3230;#12/16 

i 



Patent Claims 

!♦ Tubular reactor (2) for catalytic reactions with a heat 
carrier that^ inside a reactor jacket (10) circulates around 
a contact tube bundle (8) , which extends between a tube 
plate (2; 6P; 82) at the reaction gas inlet side and a tube 
plate (6) aii the reaction gas outlet side^ as well as gas 
inlet and ga[s outlet hoods (12, 14) spanning the face sides 
of the two tube plates and containing reaction-^inhibiting 
media in th0 zone of the tube plate on the inlet side of the 

reaction ga^, characterized in that the reaction'-inhibiting 

j 

media consist entirely or in part of a heat insulation layer 
(46; 50? 64;! 80) with openings for the tube cross- sect ions 
on at least jone of the two sides of the respective tube 

plate (4 ; 60j; 82) • 

I 



2» Tubular reactor (2) as set forth in claim 1, 

characterize^ in that the heat insulation layer (46; 64? 80) 
is, at least! predoininantly, located at the heat carrier side 
of the tube ^late (4; €0; 82). 

1 
I 

3- Tubular r4actor (2) as set forth in claim 1, 

i 

characterize^ in that the heat insulation layer (50) is, at 
least predominantly, located at the reaction gas inlet side 

of the tube J>late (4) . 

I 

4* Tubular rdactor (2) as set forth in one of the previous 
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claims, chaijracterized in that the heat insulation layer (4 6; 
50) exhibit!^ a locally varying thickness. 

i 
! 

Tubular rjeactor (2) as set forth in one of the previous 
claims, chaajracterized in that the heat insulation layer (46; 

50) exhibit^ a locally varying composition. 

i 

Tubular reactor (2) set forth in one of the previous 

i 

claims^ chaij-acterized in that the heat insulation layer (46; 
50; 64; 80) is limited to partial zones, such as tube-free 
areas or thej edge area of the tube plate on the gas inlet 
side (2; 60;| 82), for example. 

Tubular reactor (2) as set forth in one of the previous 
claims, char'iacterized in that the heat insulation layer (46; 
50) conaistsj, at least partially of ceramics, such as a 
glass frit, jfor example, or of a respective heat resistant 
solid mater ijal- 

Tubular reactor (2) as set forth in one of the previous 
claims, characterized in that the heat insulation layer 
consists, at 1 least partially, of a chamber (64), 

Tubular reactor (2) as set forth in claim 8, 
character! ze<ji in that the chamber (64) contains a solid, 
liquid or gafeeous heat insulation material. 
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10, Tubular rejactor (2) as set forth in claim 9, characterized 
in that a l|lquid or gaseous heat insulation material in the 
chamber (64) is prevented from circulating by structures 
that are ini^ tailed in the chaiaber- 

11, Tubular rejactor (2) as set forth in claim 9, characterized 

i 

in that a l:^quid or gaseous cooling medium is circulated 
throughout tjihe chamber (64). 

12 • Tubular rejector (2) as set forth in claim 11, 

characterized in that a partial stream of the heat carrier 
circulating iarcund the contact tube bundle (8) finds use as 
a liquid cocjling medium - 

13. Tubular reactor (2) as set forth in claim 8, characterized 
in that the phamber (64) is evacuated* 



14. Tubular re^^^tor (2) as set forth in one of the previous 
claims, charjacterized in that the heat insulation layer (SO) 
consists^ at| least in part, of a flow-calming zone of the 
heat carrier! due to installations (84) such as honeycomb or 
concentric rjlng structures, for example, 

15. Tubular realctor (2) as set forth in claim 14, 

character ize<|i in that the installations (84) are, at least 

i 

on the side i^pposite the tube plate (82), covered, 
preferably scaled. 
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16. Tubular r4actor (2) as set forth in one of the previous 

I 

claims, characterized In that the gas inlet hood (12) is 

I 



made of staj-nless steel. 



17. Tubular rejactor (2) as set forth in one of the previous 
claims, chairacterized in that the interior wall of the gas 
inlet hood ji2) is polished or exhibits a reaction- 

I 

inhibiting cjioating. 

i 

18. Tubular rector (2) as set forth in one of the previous 
claims, chatjacterized in that the gas inlet hood (12) 
contains a gjas-permeable filler (54) of ceramic material, 
wire mat me^h or similar material. 
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Abstract 



A tubular reac^tor (2) for catalytic reactions with a heat 

i 

carrier that ijnslde a reactor jacKet (10) circulates around a 
contact tube bjundle (8) , which extends between a tube plate 
(4; 6; 80? 82)i at the reaction gas inlet side and one at the 
reaction gas outlet side with gas inlet and gas outlet hoods 
(12, 14) spannjing the face sides of the two tube plates and 
containing reajction-inhibiting media in the zone of the tube 
plate on the g^s inlet side, characterize themselves in that 
the reaction-ijihibiting media consist entirely or in part of a 

J ;^ heat insulatiop layer (46: 50; 64? so) with openings for the 

JJ5 tube cross -sect ions on at least one of the two sides of the 
respective tub^ plate (4? 60? 82) • In this manner, either the 
respective tub^ plate (4? 60; 82) is insulated against the hot 

1=^ heat carrier oy the reaction gas entering into the reactor is 
prevented from! having contact with the comparatively hot tube 

r plate in order j to prevent harmful secondary reactions at the 
reactor inlet. 



I 
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